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ABSTRACT 
Together with the advances in computer technology and the emergence of 
information era, employ of information technology becomes inevitable in various 
industries. Thus a society should encourage to produce sufficient computer related 
professional to meet the rising demand of business computing. According to the 1989 
Manpower Survey Report conducted by Vocational Training Council, it was found that 
about 25,000 of Hong Kong's employees were engaged in the electronic data processing 
industry and it is anticipated to have around 7.6% of growth rate by the end of year 1990. 
Facing such a high growing demand of Electronic Data Processing staff, 
universities in Hong Kong have been at their best efforts in educating and preparing 
graduates to meet the market requirements. However, there are a variety of computer 
related undergraduate programs with different curricula offered by the universities. Each 
of these programs has different objectives in educating and preparing the graduates for 
different computer careers. I f the differences among these curricula are not well 
recognized by the employers, mismatch in what is requested for the jobs and what is 
equipped with the graduates wi l l lead to dissatisfaction for both sides and wi l l ultimately 
be a loss to the society. 
In this study, we attempt to (1) review the computer curricula design of the six 
universities in Hong Kong with respect to the reference model curricula of the United 
States; (2) examine employers' perception in differentiating "Computer Science" curricula 
iii 
and "Information Systems" curricula; (3) investigate the local job opportunity for 
"Computer Science" & "Information Systems" graduates; and finally (4) see whether the 
universities are doing a reasonable job in preparing their graduates for the job market. 
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Hong Kong, being a financial hub of the Asia Pacific region, is not purely 
relied on its geographical advantage. In fact, it is greatly depends on its continuous 
efforts in remaining competitive when compare with other Asian countries. 
Improvements in financial position, society infrastructure, quality of services can be 
seen everywhere. In line with the advances of the society, educational standard in 
Hong Kong is kept on rising in the past few decades. Starting from having only two 
universities in Hong Kong, it is now having six together with some tertiary 
educational institutions and colleges. Meanwhile, together with the advances in 
computer technology and the emergence of information era, employ of information 
technology is becoming more and more popular in every kind of industry. According 
to the 1989 Manpower Survey Report conducted by Vocational Training Council 
(VTC) [1], it was found that 0.98% of Hong Kong's employees were engaged in the 
electronic data processing industry out of a working population of some 2.5 mil l ion at 
the end of year 1989. In addition, it is anticipated to have around 7.6% of growth rate 
by the end of year 1990. This finding, has been ignoring the number of post vacancies 
at date of survey and also excluding those electronic data processing (EDP) 
employees from small-sized establishments not covered by the survey. Thus it is not 
surprised to have continuous growth of the population of EDP professionals as 
employ of information technology is becoming more and more extensive in the future. 
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In recognition of the vital role information technology plays in today's 
business world together with high demand of EDP staff, universities in Hong Kong 
have been at their best efforts in educating and preparing graduates to meet the 
demand of the market. Hence computer related curricula offered by these universities 
have also undergone several revisions. Nowadays, computer related disciplines 
offered by these universities are ranging from Computer Science, Information 
Systems, Business Information Systems, Computer Engineering, Computer Studies, 
Information Technology, etc. Each of the academic curricula is different from the 
other in terms of course structures and objectives in training graduates. Some are more 
diversified while others are more specialized. No matter in what direction, the 
primarily objective is to better educate the young generates and meanwhile provide 
more productive and effective manpower in meeting the society needs. I f the 
differences between these disciplines are not well perceived and differentiated by 
employers, then both the employers and the graduates are incurring losses. On one 
hand, employers are not having the right candidates to perform the job efficiently. On 
the other hand, graduates are not utilizing effectively what they have leamt. 
In this study, we target to find out whether there exists any mismatch situation 
between the discipline required by employers and the actual nature of the job to be 
performed. In addition, we wi l l also look at the job opportunity for these graduates. 
Whether one discipline is having better opportunity in job searching than the other. 
For easy comparison and simplicity, we wi l l perform the subsequent analyses 
primarily base on two broad categories, namely "Computer Science" discipline and 
"Information Systems" discipline. 
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Organization of the Report 
This report comprises of five major chapters. Following the introduction, 
Chapter I I describes the methodology employed to carry out the survey. Chapter I I I 
reviews definition of the two curricula we are studying for from authoritative sources. 
Difference between the two disciplines wi l l be discussed as well. In addition, related 
work performed wi l l be quoted as reference. Chapter IV covers the results we 
obtained from the two data collection processes. That is curricula information 
collection from six universities and newspaper cutting of advertisements for 
recruitment of computer professionals. Chapter V concentrates on analyses of the 
results obtained while Chapter V I summarizes the work done and attempts to suggest 




This study employed a mix of literature review and data collection from two 
sources, namely, curricula information collection from six universities and newspaper 
cutting of advertisements recruiting computer professionals. These contribute the 
major sources of information for analysis and interpretation. 
Literature Review 
Literature review involves search of periodicals, computer journals and 
published reports by recognized bodies or authorities in obtaining definition of 
curricula we are studying for i.e. "Computer Science" and "Information Systems". 
From there, a list showing possible academic computing topics for "Computer 
Science" and "Information Systems" wi l l be used. Topics contributory to the list are 
classified into general topics and sub-topics. General topic is basically a grouping of 
all related sub-topics. Emphasis that each curriculum placed on those topics is 
tabulated to form the model curriculum framework. This framework w i l l 
subsequently be used as a reference in classifying the computer related academic 




Data collection comprises of two phases. The first phase concentrates on 
curricula information collection from six universities in Hong Kong. This includes 
identification of computer related curricula offered for the year 94-95; scope and topic 
areas covered by these curricula; and number of graduates of the year 93-94 from 
each of these curriculum. 
For identifying computer related curricula offered for the year 94-95, it is done 
through examination of the undergraduate prospectus. These six universities are 
Hong Kong Baptist University, Hong Kong University, Chinese University of Hong 
Kong, University of Science & Technology, Hong Kong Polytechnic University and 
City University of Hong Kong. Other technical institutes or colleges are excluded 
since we want to achieve curriculum comparison from the same standing. 
These computer related disciplines, once identified is then followed by 
tabulation of courses designed for each discipline in order to determine scope and 
topic areas covered. Either the calendar for the year or course outline prepared for 
students listing the syllabus or topics to be covered in the course wi l l be examined. 
Topics mentioned in each course outline wi l l be matched with topics set up in the 
model curriculum framework. From the course outline / description, i f significant 
portion of course hours has been placed on a sub-topic, then we wi l l put a 'X’ mark on 
the sub-topic to indicate comprehensive coverage. Otherwise, we wi l l put a 'X' mark 
on the general topic to indicate overview coverage. We wi l l put an '0 ' to any topics 
that set as either optional or elective courses. After the tabulation, we wi l l compare 
topics coverage of each discipline with respect to that of the model curriculum 
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framework. This enable us to classify each of them into a broader category i.e. either 
"Computer Science" or "Information Systems" discipline. 
Method in obtaining the number of graduates of the year 93-94 from each of 
the discipline is by making telephone call to each respective administration office and 
ask for the corresponding figure. 
Job Advertisement 
The second phase of data collection is to count the number of "Computer 
Science" / "Information Systems" jobs advertised in the job market from two different 
dimensions. The first dimension is to count according to the discipline explicitly 
stated as requirement in the advertisement. In doing this, we wi l l adopt the result 
developed in the first stage of data collection for discipline classification into two 
broad categories. That is for the discipline stated in the advertisement, i f it is 
classified into the "Computer Science" category, then we count the job to be 
"Computer Science" job or vice versa. 
The second dimension is to count according to the discipline whose graduates 
are well-equipped and be capable to carry out duties of the job as per the job 
descriptions or responsibilities declared in the advertisement. That is regardless of the 
discipline stated by the employer, we wi l l assign either the "Computer Science" / 
"Information Systems" discipline to the job such that graduates from this category are 
best-fitted and capable to perform the duty. This is assigned base on the comparison 
of model curricula towards the job descriptions specified. For example, job 
description specifying for microprocessor programming is clearly not suitable for 
graduates from the "Information Systems" category. Hence "Computer Science" 
discipline is counted. 
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Basically all computer professional recruitment advertisements in the town are 
our target population. For the research purpose, we choose to collect information 
from South China Classified Post only. This is justified since South China Classified 
Post is best known as the rich collection of job opportunities in the town. We further 
l imit our sample to be advertisements of the 4th quarter of last year and 1st quarter of 
this year, with 3 successive weeks chosen from each quarter. However, a few 
advertisements appear for more than once in different weeks are counted replicate in 
our survey. 
Data Analysis 
After the information collection, we attempt to carry out our analyses from 
four perspectives. The first perspective is to review the computer curricula design of 
six universities in Hong Kong with respect to the reference model curricula of the 
United State. The second perspective is to examine employers' perception in 
differentiating "Computer Science" curricula and "Information Systems" curricula. 
The third perspective is to investigate the local job opportunity for "Computer 
Science" and "Information Systems" graduates. The final perspective is to see 





In this section, we wi l l first of all review the curriculum definition for 
"Computer Science" and "Information Systems" respectively. Then we wi l l pin-point 
the fundamental differences between these two disciplines. Finally we w i l l go 
through some of the works that have been done related to this topic. 
Computer Science Curriculum 
Formalization of the CS curriculum can be dated back as early as to 1968. 
However rapid growth of such programs coupled with dynamic requirements and 
advances in technology, the curriculum has undergone several revisions. In this 
study, we w i l l basically follow the computing curricula 1991 published by the 
Association for Computing Machinery (ACM) and the computer society of the IEEE 
(lEEE-CS). 
A short definition for computing is : "the discipline of computing is the 
systematic study of algorithmic processes that describe and transform information : 
their theory, analysis, design, efficiency, implementation, and application" [5:. 
A more elaborate version recently used by the Computing Services 
Accreditation Board (SCAB) was [5] "Computer Science is the body of knowledge 
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concerned with computers and computation. It has theoretical, experimental, and 
design components and includes 
1) theories for understanding computing devices, programs, and systems; 
2) experimentation for the development and testing of concepts 
3) design methodology, algorithms, and tools for practical realization, and 
4) methods of analysis for verifying that these realizations meet requirements" 
According to Computing Curricula 1991, whose primarily objective is to 
provide curricular guidance for implementing undergraduate programs in the 
discipline of computing, the discipline can be identified into 9 common requirements 
and expressed as "knowledge units". These requirements are : 
1) Algorithms and data structure - deals with specific classes of problems and 
their efficient solutions 
2) Programming languages - deals with notations for virtual machines that 
execute algorithms, with notations for algorithms and data, and with efficient 
translations from high-level languages into machine codes 
3) Architecture - deals with methods of organizing hardware (and associated 
software) into efficient, reliable system 
4) Numerical and symbolic computation - deals with general methods of 
efficiently and accurately solving equations resulting from mathematical 
models of systems 
5) Operating systems - deals with control mechanisms that allow multiple 
resources to be efficiently coordinated in the execution of programs 
6) Software methodology and engineering - deals with the design of programs 
and large software systems that meet specifications and are safe, secure, 
reliable and dependable 
7) Database and information retrieval systems - deals with the organization of 
large sets of persistent, shared data for efficient query and update 
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8) Artif icial intelligence and robotics _ deals with the modeling of animal and 
human intelligent behavior 
9) Human-computer communication - deals with the efficient transfer of 
information between human & machines via various human-like sensors and 
motors, and with information structures that reflect human conceptualizations 
Furthermore, social, ethical and professional issues have been introduced as 
undergraduates also need to understand the basic cultural, social, legal and ethical 
issues inherent in the discipline of computing. Further details of the topics area is 
listed in Table 1. 
Information Systems Curriculum 
In the past, both the A C M Curriculum Committee on Information Systems and 
the Data Processing Management Association have been very active in the 
establishment of guidelines and objectives for a curriculum in Information Systems. 
Curriculum revision is motivated by the changes in importance of Information 
Systems, advances in technology, improvement in Information Systems analysis and 
development processes, and an increased need for Information Systems management 
skills. No matter public or private sectors, there is an increasing demand for more 
Information Systems and broader application of the Information Systems technology. 
The interest in Information Systems solutions to business problems is growing at a 
rapid rate. 
Nowadays, business organizations are looking for graduates with both 
computing and business communication skills who have the basic knowledge in major 
areas of organizations and the analytical competence to design, implement and control 
information required by business. Thus evolution of structure in the IS curriculum 
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Table 1. Computer Science "Subject Areas," Broken Down into "Common Requirements," and Expressed as 
"Knowledge Units" [2] 
AL: Algorithms and Data Structures 
AL1: Basic data structures 
AL2: Abstract data types 
AL3: Recursive algorithms 
AL4: Complexity analysis 
AL5: Complexity classes 
AL6: Sorting and searching 
ALT. Computability and undecidability 
AL8: Problem-solving strategies 
AL9: Parallel and distributed algorithms 
AR: Architecture 
ARl: Digital logic 
AR2: Digital systems 
AR3: Machine-level representation of data 
AR4: Assembly-level machine organizations 
AR5: Memory system organization and architecture 
AR6: Interfacing and communication 
AR7: Alternative architectures 
AI: Artificial Intelligence 
All: History and applications of artificial intelligence 
AI2: Problems, state spaces, and search strategies 
DB: Data Base and Information Retrieval 
DB1: Overview, models, and applications of data base systems 
DB2: The relational data model 
HU: Human-computer Communication 
HUl: User Interface 
HU2: Computer Graphics 
NU: Numerical and Symbolic Computation 
NUl: Number representation, errors and probability 
NU2: Iterative approximation methods 
OS: Operating Systems 
OS 1: History, evolution, and philosophy 
0S2: Tasking and processes 
0S3: Process coordination and synchronization 
0S4: Scheduling and dispatch 
0S5: Physical and virtual memory organization 
0S6: Device management 
0S7: File systems and naming 
OS 8: Security and protection 
0S9: Communications and networking 
OS 10: Distributed and real-time systems 
PL: Programming Languages 
PLl: History and overview of programming languages 
PL2: Virtual machines 
PL3: Representations of data types 
PL4: Sequence Control 
PL5: Data control, sharing and type checking 
PL6: Run time storage management 
PL7: Finite state automata and regular expressions 
PL8: Context-free grammars and pushdown automata 
PL9: Language translation systems 
PLIO: Programming-language semantics 
PL 11: Programming paradigms 
PL 12: Distributed- and parallel-programming constructs 
PR： Introduction to a Programming Language (optional) 
SE: Software Methodology and Engineering 
SEl: Fundamental problem-solving concepts 
SE2: The software development process 
SE3: Software requirements and specifications 
SE4: Software design and implementation 
SE5: Verification and validation 
SP: Social, Ethical, and Professional Issues 
SPl: Historical and social context of computing 
SP2: Responsibilities of the computing professional 
SP3: Risks and liabilities 
SP4: Intellectual property 
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assumes an understanding of organizations, organizational processes and functions 
within organizations. Human relations and interpersonal skills for communicating are 
also included. Graduates from this discipline are expected to [3 ] : 
1) assist in defining a planning Information Systems 
2) elicit information requirements for applications and assist in designing the 
system 
3) implement Information Systems applications 
4) manage Information Systems development and operation 
Thus nature of work to be performed by IS graduates therefore establishes 
three major knowledge requirements : 
1) Information Systems technology 
2) Information Systems concepts and processes 
3) organization functions and management (including interpersonal and 
organizational behavior) 
According to the DPMA curriculum [2], the definition of the major topic areas 
that constitute IS is now listed in Table 2. In general, the career path for the graduates 
are [3 ] : 
1) System Analyst (entry level) - working primarily with users to define 
information requirements or an analyst developing designs for Information 
Systems applications 
2) Application Programmer or Programmer / Analyst - gaining applications 
programming prior to becoming a system analyst 
3) Information Systems Specialist - includes areas as Information Systems 
planning, administrations or resource management 
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Table 2. IS "Body of Knowledge" [2] 
1.0 Computer Concepts 
1.1 Computer architecture and hardware 
1.2 Algorithms and data structures 
1.3 Programming languages and applications development facilities 
1.4 Operating systems 
1.5 Data and computer communication 
2.0 Organizational Concepts 
2.1 Organization theory 
2.2 Information Systems management 
2.3 Decision theory 
2.4 Organizational behaviour 
2.5 Project management 
2.6 Change management 
2.7 Legal issues 
2.8 Professionalism 
3.0 Information Technology 
3.1 Data base 
3.2 Information retrieval 
3.3 Artificial intelligence 
3.4 Computer-assisted systems engineering (CASE) 
4.0 Systems Theory and Development 
4.1 Systems theory 
4.2 Systems development 
4.3 Development techniques 
4.4 Information Systems planning 
4.5 Information and function analysis 
4.6 Information Systems design 
4.7 Systems implementation and testing strategies 
4.8 Types of Information Systems 
14 
Differences Between CS & TS Curricula 
Differences of IS curriculum from computer science curriculum are basically 
the environment in which the program is taught, the employment environment for the 
graduates, and the depth of technical expertise required [3]. 
1) The IS curriculum teaches Information Systems concepts and processes within 
two contexts, organization functions and management knowledge and 
technical Information Systems knowledge, whereas computer science tends to 
be taught within an environment of mathematics, algorithms, and engineering 
technology. 
2) The IS graduate is expected to work within the environment of an organization 
and to interact with both organizational functions and computer technology. 
The computer science graduate has less interaction with organizational 
functions and more interaction with hardware and software technology. 
3) In technical expertise, the IS curriculum place substantial emphasis on the 
ability to develop an Information Systems structure for an organization and to 
design and implement applications. There is less emphasis on depth skills in 
hardware and software design。The CS graduates typically has less exposure 
to information requirement analysis and organizational considerations but 
obtain greater expertise in algorithm development, programming and system 
software and hardware. 
Comparative analysis of the topic areas of Computer Science and Information 
Systems performed by Robert L.Glass [2] indicated that there existed little overlap in 
curriculum. The strongest topic areas in Information Systems are management, 




Before we go ahead with our study, we tried to see whether there has been any 
related works in this area to reinforce our objective. As mentioned before, a study by 
Glass [2] in which he compared the topic areas of Computer Science, Software 
Engineering, Information Systems; it was found that there was little significant 
disciplinary overlap between Computer Science and Information Systems. Thus 
Computer Science and Information Systems are in principle two different academic 
disciplines and are preparing for different graduates in meeting needs of the market. 
In a study by Rifkin [6], it was determined that 40% of the employers 
surveyed perceived computer science programs as doing "only a poor-to-fair job in 
training students for MIS careers...Curriculum in both MIS and computer science is 
not keeping up with the vast and rapid changes taking place in the Information 
Systems world." Meanwhile, it has mentioned that "in examining research related to 
MIS and Information Systems programs around the country, there was confusion and 
vague differentiation among MIS programs as to the appropriate mix of computer 
science, computer Information Systems, and business administration courses". As a 
result, we w i l l also try to examine this differentiation condition in the local context 
but by obtaining information from recruitment advertisements instead of surveying 
the corporate recruiters. 
In a study by Reitsch and Nelson [7], it indicated that MIS managers were 
favouring for MIS graduates who had broader business background and 
communication skills instead of technically trained computer science graduates. A l l 
agreed that some programming and data processing skills were desirable, but only 
enough to facilitate the training programs provided by the company. However as 
perceived by the MIS graduates, they lack the technical skills needed to successfully 
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compete in the job market. They thought that additional technical training, especially 
in additional languages, would have strengthened their job prospects. Therefore, we 
wi l l in our study see whether graduates from the "Information Systems" category are 
having higher opportunities in job searching than graduates from "Computer Science丨’ 
category. In addition, we wi l l investigate whether our "Information Systems" 
curricula are putting enough emphasis on programming courses in order to best 
prepare the graduates for their future careers. 
Finally in a study of Richards & Pdley [8], they have identified the 10 most 
valuable components of an Information Systems education as perceived by the 
graduates. They were : 
• Structured programming and Cobol 
• Technical aspects of computing 
• System analysis and development 
• General Business 
• Education / Experience with Relational Database System 
• Rigor IS program 
• Job Control Language 
• Hands-on / Real World Experience 
• PC environment 
• Team / Group Projects 
Hence we wi l l at a later stage see whether these valuable components are receiving 




Basically our result is divided into two parts. One is related to the findings 
obtained after curricula information collection from six universities in Hong Kong. 
This includes computer related disciplines currently offer by the universities; scope 
and topic areas covered by each discipline; and number of graduates from each 
discipline for the year 93-94. The other is related to the findings obtained from 
newspaper cutting of advertisements recruiting computer professionals. This includes 
number of "Computer Science" and "Information Systems" jobs available in the job 
market classified by discipline explicitly stated by employers in the advertisement; 
number of "Computer Science" and "Information Systems" jobs available in the job 
market classified by corresponding job descriptions or responsibilities declared in the 
advertisement. 
Computer Related Curricula in Hong Kong 
a) Computer Related Degree Structures Offer by Six Universities in Hong Kong 
for the Year 94-95 : Table 3 summarizes the computer related degree 
structures offer by six universities in Hong Kong for the Year 94-95. 
b) Model Curricula Framework & Scope and Topic Areas Covered By Each 













































































































































































































































































































































































































































































































































































































































































































































































































Science" and "Information Systems" disciplines, we made use of a list o f 
possible academic computing topics derived by Robert L. Glass [2] in his 
study of comparing topic areas of Computer Science, Software Engineering 
and Information Systems. This list, contains all possible academic computing 
topics suggested to be covered either by Computer Science, Information 
Systems or Software Engineering. Then through thorough examination of the 
Information Systems Curriculum recommended by A C M Curriculum 
Committee on IS [3] and Computing Curricula recommended by ACM/IEEE-
CS Joint Curriculum Task Force [4,5], we tabulated the coverage of topics by 
each curriculum. 
For each computer related discipline identified from the universities in 
Hong Kong, we made use of the same mechanism by going through the course 
outline listing the syllabus or topics to be covered in each course. Then we 
derived the coverage of topics for each discipline as well. By comparing the 
topics coverage of each discipline against those of the model curriculum, we 
then classified each discipline to be under either "Computer Science" category 
or "Information Systems" category according to the rule of similar topics 
coverage. 
For better illustration of topics coverage, let us take the course 
'Fundamentals of Information Systems' offered by City University as an 
example. Syllabus of the course includes : 
• Office automation software and systems which deals with common PC 
software; office, managerial and professional requirements of OA 
• Information, communication and decision making which deals with 
attributes of information; elements of decision making models; MIS, 
DSS, ES as elements in management support systems; information 
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ownership; ethical and professional issues in information storage and 
retrieval, data protection and the law 
• Systems and organization which deals with general systems theory, 
system types, and factoring, etc. 
• People in organizations 
Base on the description, we then classified the course to cover sub-topic 
’Information retrieval' and 'Specific packages' under the topic 'System Usage'; 
sub-topic ’System types' under the topic 'System Concept'; and sub-topic 
'Decision theory' & ’System theory' under the topic Theory'. 
Table 4 summarizes the topics coverage of the model curricula (i.e. 
"Computer Science" and "Information Systems") as suggested by the 
Curriculum Task Force and those offer by six universities in Hong Kong for 
the year 94-95. It is concluded that disciplines named as Computer Science, 
Computer Engineering, Computer / Computing Studies, Information 
Technology, and Applied Computing are all grouped into the category 
"Computer Science". It is because the courses covered under these disciplines 
are close to what suggested by the model curriculum for "Computer Science". 
By the same token, disciplines named as MIS, Information Systems are 
grouped into the category "Information Systems". 
c) Number of Graduates for the Year 93-94 : Table 5 summarizes the number of 
graduates from each discipline for the year 93-94. For the discipline Bachelor 
of Science (Hons) Information Technology offered by the H K Polytechnic 
University, the number of graduates is not provided since it is only introduced 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Altogether, there are 839 graduates for the year 93-94. By grouping 
graduates into the categories "Computer Science" and "Information Systems丨丨 
according to the classification we performed in part b), it is observed that there 
are 201 graduates from the category "Information Systems" i.e. about 24 % of 
the whole population. 
Computer Related Job Market In Hong Kong 
For recruitment classification, the major work done includes identifying 
discipline stated by employer in the advertisement and the actual discipline relevant to 
the job nature. In obtaining discipline stated by employer, we purely extracted 
information from the advertisement and classified them into the two categories 
"Computer Science" and "Information Systems" according to the result we obtained 
during curricula classification. In deriving the discipline relevant to the job nature, we 
first went through the job nature specified and then assigned the discipline believing 
that whose graduates are capable to perform the job. Guidelines for us to assign the 
discipline for each job is basically as follow : 
• graduates from the "Computer Science" disciplines are capable for extensive 
programming job, not matter on hardware or software. In addition, they are 
also capable for jobs requiring knowledge in data / telecommunication, 
hardware support service, etc. Hence for job nature specified for programming 
only or data communication programming, we classify that to be suitable for 
graduates from "Computer Science" discipline only 
• graduates from the "Information Systems" disciplines are trained for 
analyzing, designing and implementing Information Systems within the 
organizations. However, it is the norm that some of them need to acquire 
certain application programming skills before they can perform the analysis 
more effectively. Hence for job nature specified for application programming, 
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or for system design and development, we wi l l also classify that to be suitable 
for graduates from "Information Systems" as well 
• for position labeled as Information Specialist, IS Analyst / Trainee, we classify 
that to be suitable for graduates from "Information Systems" discipline only 
• for position labeled as Systems Analyst, EDP Manager or IS Manager, we 
classify that to be suitable for graduates from both disciplines. Reason is that 
we assume graduates from "Computer Science" have already gained sufficient 
on-job training for them to perform the duties 
• for position labeled as Technical Support Analyst, System Engineer, etc., or 
job nature specified for experience in hardware maintenance, we classify that 
to be suitable for graduates from "Computer Science" discipline only 
Sample of 609 advertisements obtained from South China Classified Post are 
analyzed wi th the following information concluded : 
a) Discipline Awareness : Table 6 summarizes the frequency of discipline 
mentioned in each advertisement in our sample. Note that more than 1 
discipline can be mentioned in the advertisement. It is observed that 
Computer Science & Computing Studies are the most widely known 
disciplines when compared with others i.e. around 50% and 17% respectively. 
•Discipline Frequency % (out of 609) 
Computer Science - ^ 50.7 
Information Technology ^ 3.9 
Computing Studies 口 .】 
Information Systems ^ 
Management Information Systems 4 ^ 
Computer Engineering ^ l iZ 
Tertiary Educated from Related Discipline 12 l}^ 
Qualification Requirement Not Specified 78 12.8 
Table 6 : Discipline Awareness 
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b) Discipline Specific : Out of 609 advertisements, 62 have specified more than 1 
discipline. On the other hand, 169 advertisements have specified the keyword 
"equivalent / related" on top of the discipline required. For details, please refer 
to appendix 1. 
c) Position Category Distribution : By grouping all positions according to title, 
we come out with five categories. These are : 'programmer' & .analyst 
programmer' as the first category; system analyst, project manager, assistant 
manager and manager as the second category; system engineer and software 
engineer as the third category; technical support, L A N administrator and PC 
support as the fourth category; and IS / MIS co-ordinator, IS analyst / IS 
trainee, IS specialist as the f i f th category. Table 7 summarizes the distribution 
of these positions required by the market. It is not surprised that the first 
category contributes 50% of the market. Meanwhile, the f i f th category only 
contributes for 2.6% of the market. 
Category Position Category Quantity 
" l Programmer, Analyst Programmer, etc. 320 (52.5%) 
System Analyst, Project Manager, EDP / IS Manager, 118 (19.4%) 
2 ^ 
"3 System Engineer, Software Engineer, etc. 71 (11.7%) 
~~ Technical Support, PC Support, L A N Administrator, 84(13.8%) 
4 etc. 
1 IS / MIS Co-ordinator, IS Analyst, IS Trainee, etc. 16 (2.6%) 
Table 7 : Position Category Distribution 
d) Discipline Awareness Among Each Position Category : Table 8 summarizes 
the discipline requirement for each category defined in part (c). It is observed 
that Computer Science is still the most commonly required discipline. 
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Discipline Category 1 Category 2 Category 3 CategoryT" Category 5 
Computer Science一 150 63 42 — 45 一 9 
Information 9 5 3 6 1 
Technology 
" C ^ u t i n g Studies" 62 18 9 " 13 " 3 
Information 5 1 0 2 1 
Systems 
Management 1 1 0 1 1 
Information 
Systems 
Computer 3 1 19 10 2 
Engineering 
Qualification 50 16 5 6 2 
Requirement Not 
Required 
Tertiary Educated~ 45 14 6 6 1 




Analyses are basically performed from 4 perspectives. For the first 
perspective, we reviewed the computer curricula design of six universities in Hong 
Kong wi th respect to the reference model curricula of the United State. For the 
second perspective, we examined employers' perception of "Computer Science" 
curricula and "Information Systems" curricula. For the third perspective, we 
investigated the local job opportunity for "Computer Science" and "Information 
Systems" graduates. For the last perspective, we tried to see whether the universities 
are doing a reasonable job in preparing their graduates for the job market. 
Design of Computer Curricula bv Local Universities 
I t is observed that local computer related curricula under the "Computer 
Science" category and the "Information Systems" category are both having topics 
coverage followed closely to what have been suggested by the model curriculum. 
However, localized effect can still be seen in both categories. 
a) Emphasis on Technical Communication for "Computer Science" category : 
With respect to the model curriculum for "Computer Science", only topics of 
，Legal, ethical, professional issues' and 'Operational issues' from the 
management area are receiving emphasis. However in the local context, it is 
obvious that special attention is also drawn to the Technical Communication' 
30 
topic. Almost all universities have incorporated this topic to be a compulsory 
subject for their undergraduates except for the Chinese University of Hong 
Kong. However it is no surprise since good communication skills is already 
by norm to be a pre-requisite in all job descriptions. 
b) Programming Proficiency of Graduates from "Information Systems" category 
：According to the model curriculum for "Information Systems", programming 
language courses have been built into the curriculum in order to prepare 
students for picking up the job of application programmer. In the local 
context, curricula under the "Information Systems" category are also covering 
programming language courses. However in depth evaluation discovered that 
curricula under the Arts / Business Administration faculty are not putting 
significant emphasis on programming proficiency when compare wi th that 
under the Science faculty. 
For example, IS of the City University makes the learning of 4GL 
compulsory. However, it makes it optional for learning of common 
programming languages such as Cobol, C, etc. On the contrary, IS of the 
Baptist University restricts learning of these common programming languages 
as compulsory subjects on top of the 4GL language course. Hence base on the 
IT environment of Hong Kong, it is believed that IS graduates from Science 
degree are at least more well-prepared for programming job than those from 
the Arts / Business Administration degree. 
c) Comprehensive Coverage of Software Construction Life Cycle Concepts : 
According to the model curriculum of IS, coverage of Software Construction 
Life Cycle should begin with requirements study but ends at design only. In 
the local context, it is observed that no matter for "Computer Science" or 
"Information Systems" curricula, topic coverage is quite comprehensive i.e. 
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Starting from requirement study and up to maintenance. This may be due to 
the fact that size of data processing team in a company is usually small in 
scale. Hence classification of job may not be very clear such that mix of job 
responsibilities has occurred. For example, for the post of system analyst, he / 
she may need to be responsible for program coding and testing as well on top 
of feasibility / requirements study and design. 
Employers' Perception of "Computer Science" & "Information Systems" 
In this section, we are target to look for any mis-perception situations such that 
for job relevant to "Information Systems", are there any employers stating in their 
advertisements looking for graduates from "Computer Science" or vice versa. Before 
we examine the employers' perception in differentiating "Computer Science" and 
"Information Systems" curricula, we deliberately decided to perform analyses for the 
two specific position categories 1 and 5. The reason for excluding position category 2 
is that it consists of positions like System Analyst, Data Processing Manager, IT 
Manager, etc. which are considered to be more senior and managerial posts. One is 
assumed to have certain years of relevant experience before he / she can take up the 
job. Base on this condition, it is also logical to assume that graduates from 
"Computer Science" disciplines may have acquired enough on-job training experience 
such that he / she is now capable to take up an "Information Systems" job. In such 
scenario, cases of mis-perception found is not justified. By the same token, this 
applies to the "Information Systems" graduates as well. Therefore, it is decided to 
exclude this position category from this analysis. For position categories 3 and 4, job 
titles have already enable differentiation, therefore, they are not considered here. 
Table 9 summarizes the evidence of mis-perception by analyzing position 
category 1 and 5. The analysis is done by comparing the required skills asked by 
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employers to the reference curricula model. I f the skills required match IS model 
curriculum and a IS graduate is requested for the job, we classified it as a match; 
otherwise a mismatch is defined. Hence for position category 1, mismatch means jobs 
are suitable for "Computer Science" graduates but "Information Systems" graduates 
are looking for instead. For position category 5, mismatch means jobs are suitable for 
"Information Systems" graduates but "Computer Science" graduates are looking for 
instead. It is observed that the mismatch for category 1 and 5 is 1.25% and 6.25% 
respectively. 
‘ Sample Size Match Qualification Mismatch 
Cases Not Specified Cases 
Whole Sample — 609 — 452 151 ~ ( 0 . 9 8 % l 
Position Category 1 320 221 “ 95 4(1.25%) 
"position Category 5 | 16 | 12 | 3 | 1 (6.25o/o) 
Table 9 : Number of Mismatch Situations Analyzed for Position Category 1 and 5 
However, there are two problems not accounted for by Table 9. First of all, 
there is about 12% of the advertisements requesting for graduates from 'Computer 
Science or equivalent discipline'; or graduates from 'Information Systems or 
equivalent discipline'. Since we interpreted that to be requesting for graduates from 
both "Computer Science" or "Information Systems", then a mismatch is not defined in 
this case. In addition, there is about 3% of the advertisements explicitly stating for 
graduates from both 'Computer Science or Information Systems'. Hence it may 
indicate that the employers are unable to differentiate differences of the two curricula. 
However, we did not define it to be a mismatch in this case. 
In order to further evaluate whether there is any job mismatch, we try to 
investigate from another perspective. That is we looked into the skills requested by 
employers from "Computer Science" and "Information Systems" graduates. We 
sorted the job advertisements into two groups. The first group consisted of 
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advertisements recruiting for graduates from the "Computer Science" category. The 
second group consisted of advertisements recruiting for graduates from the 
"Information Systems" category. The unclear cases are treated as others and they are 
not considered in this analysis. Then for each group, we counted the required skills 
stated in the advertisement and a list of ten most frequently wanted skills from 
employers is obtained. Table 10 and Table 11 summarize the most wanted technical 
skills for "Computer Science" and "Information Systems" graduates. 
"r^^TMost Frequently Wanted Skills from "Computer Science" Graduate厂 Frequency 
Programming ^^^ 
Network Support & Administration 71 
System Analysis & Design ^^ 
System Development 53 
Application Software Development 46 
Application System Support & Maintenance 42 
System Implementation ^^ 
Data Communication ^^ 
Project Management 口 
Hardware Support & Maintenance ^^ 
Table 10 : Ten Most Frequently Wanted Skills from "Computer Science" Graduates 
Ten Most Frequently Wanted Skills from "Information Systems" Frequency 
Graduates 
Programming 76 
System Analysis & Design 45 
Network Support & Administration 37 
System Development 33 
Application Software Development 27 
Application System Support & Maintenance 25 
System Implementation ^^ 
Project Management H 
Hardware Support & Maintenance 9 
Personal Computer Software Support 7 
Table 11 : Ten Most Frequently Wanted Skills from "Information Systems" Graduates 
I t can be observed that the ten most frequently wanted skills for "Computer 
Science" and those for “Information Systems" are basically the same. Even the order 
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of importance is similar. The only difference is for Data Communication which 
appears to be important for "Computer Science" but out of the scope for "Information 
Systems". Therefore, we can conclude that employers in Hong Kong are having a 
hard time in differentiating the "Computer Science" and "Information Systems" 
curricula. 
Computer Science & Information Systems Job Mis-match 
From Table 5 we collected that for the year 93-94, there was about 201 
"Information Systems" graduates (〜24%) out of 839 graduates from computer related 
undergraduate programs. However from Table 7, it is observed that only position 
category 5 is clearly identified for "Information Systems" graduates. And such 
category only represents 2.6% of the job opportunities available in the job market. 
That means, the market is producing almost 8 times more "Information Systems" 
graduates than what is needed by the market. 
Now the question arises such that where have the remaining "Information 
Systems" graduates been? One of the possibility is that a large majority of 
"Information Systems" graduates have taken up the jobs of being a programmer, 
application programmer, etc. i.e. position category 1. I f this is the case, then the issue 
of whether these graduates are well-prepared to take up the programming job is of 
keen concern. As we have analyzed previously that "Information Systems" graduates 
under the Arts / Business Faculty are assumed to be relatively less capable in carrying 
out programming task than 丨丨Information Systems" graduates under the Science 
Faculty. Such assumption i f holds true, wi l l cause losses to both the employers and 
the graduates. 
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Meanwhile, Table 12 summarizes the job opportunity for both the "Computer 
Science" and "Information Systems" categories. It is observed that graduates from the 
"Computer Science" category are in general having better job opportunity than 
graduates from the "Information Systems" category except for position category 5. 
Job Only Suitable Job Only Suitable Job Suitable for 
for "Computer for "Information Both Discipline 
Science" graduates Systems" 
graduates 
Whole Sample 425 16 168 
Position Category 1 — 273 3 — 44 
Position Category 2 15 2 lOl 
Position Category 3 ^ 0 3 
Position Category 4 ^ 3 16 
Position Category 5 4 8 4 
Table 12 : Job Opportunity 
Appropriateness of Universities in Preparing Graduates for the Market 
In the previous section of curricula analysis, we have demonstrated variations 
of the local "Computer Science" and "Information Systems" curricula design vs the 
reference curricula model. This indicates some degree of localization were done on 
the curricula. We would like to further investigate whether universities in Hong Kong 
are doing a reasonable job in preparing graduates for the local job market. To do this, 
we w i l l compare the local curricula design (see Table 3) to the most wanted skills 
listed in Table 10 and Table 11. 
Computer Science Curricula 
Regarding the "Computer Science" curricula, the six universities are doing a 
bit different in some areas. It can be observed that: 
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1) almost all phases of System / Software Development Life Cycle are included 
in the top ten list (Table 10). However, CS of the Hong Kong University and 
Computer Engineering of the Chinese University make these topics optional 
for their graduates. Facing such a high demand from the market, their 
graduates may have difficulties in grasping these techniques during their work 
i f they do not select these courses during their undergraduate study. Therefore 
it deserves consideration. 
2) Data Communication appears to be number 8 of the top ten most wanted skills 
list, is not comprehensively covered in the "Computer Science" curricula. 
3) Project Management appears to be number 9 of the top ten most wanted skills 
list, is not receiving well attention by the Computer Science of the Hong Kong 
University, Computer Science and Computer Engineering of the Chinese 
University, Information Technology of the HK Polytechnic University, and 
Computer Engineering of the City University. 
For the remaining skills, like programming, is receiving considerably heavy 
emphasis from each university during the undergraduate study. Hence their graduates 
should not have any difficulties in securing a programming job as their entry 
positions. 
Information Systems 
, Regarding the "Information Systems" curricula, all six universities are doing 
fairly reasonably in preparing their graduates for their future careers, especially for 
jobs involving System / Software Construction Life Cycle. However, it can be 
observed that: 
1) almost all universities are not paying high attention in the PC Software & 
Support area with an exception for the City University. Universities may have 
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assumed that students should acquire knowledge in this area by themselves 
due to popularity of personal computer in our daily life. 
2) graduates from "Information Systems" are also expected to be equipped with 
skills in Hardware maintenance & support even though most of them are not 
educated as sophisticated as graduates from "Computer Science" in Hardware 
area. "Information Systems" graduates may have the fundamental concepts 
but not extensive knowledge in hardware. 
3) Programming skill is on the top of the most wanted skills list (Table 11). It 
should receive more emphasis in IS curriculum of the Business Faculty, 
particularly MIS of the Baptist University, IS of the University of Science & 
Technology, and IS of the City University. We believe this w i l l better equip 
our IS graduates for the entry positions of the Hong Kong job market. 
38 
CHAPTER 6 
CONCLUSION AND FUTURE WORK 
I t is observed that design of the computer related curricula offered by local 
universities are basically following closely to the reference model curricula of the 
United States. However some degree of localization were done. This includes 
emphasis on 'Technical Communication' for "Computer Science" curricula, which is 
not suggested by the model curriculum. Also quite comprehensive coverage of 
Software Development Life Cycle is observed in both "Computer Science" and 
"Information Systems" curricula though it is only suggested for "Information 
Systems" according to the reference model curricula. 
We had examined the employers' perception of "Computer Science" and 
"Information Systems" curricula by studying the top ten most wanted skills for 
"Computer Science" and "Information Systems" jobs. It is revealed that these most 
wanted skills in both lists are almost the same, even for the order of importance. 
Hence it is quite obvious that local employers are having hard time in differentiating 
the two curricula. 
It is observed that number of "Information Systems" graduates produced by 
the universities are far exceeding the number of entry level "Information Systems" 
jobs available in the job market (i.e. 24% out of the number of graduates vs 2.6% out 
of the job market). Hence "Information Systems" graduates may have a hard time to 
find their first entry level jobs. Notice that, part of the problem is caused by the mis-
39 
perception of the "Computer Science" and "Information Systems" curricula on the 
employers' side. 
In evaluating whether local universities are doing a reasonable job in preparing 
their graduates for the future job market, we observed that some universities are not 
paying enough attention to Data Communication and Project Management, which are 
both found on the list of top ten most wanted skills for "Computer Science" graduates. 
For "Information Systems", it is observed that PC Software & Support and Hardware 
Maintenance & Support are required in the top ten skills list but are not well covered 
by the local universities. Also, the most wanted skill, programming, is not receiving 
much emphasis in "Information Systems" curricula especially for those offered in 
Business School. 
Future Work 
Noted in the data collection for recruitment advertisements, about 12% of the 
advertisements just specified for Tertiary Education from Related Discipline' and 
130/0 of the advertisements did not specified for the types of graduates required. Such 
a high percentage of unclear requirements deserves further investigation. It is of 
interest to find out whether the employers do not care about the curricula that the 
graduates come from or the employers do not know what types of graduates they 
should look for. In order to clarify the situation, it is suggested that one can perform a 
different survey targeted to the employers for actual interpretation. With such 
findings, the analysis on employers' perception can then be obtained more accurately. 
Huge difference in the number of graduates from the "Information Systems" 
curricula and the number of jobs available in the job market deserves additional work 
in the future. Studies should be performed to find out whether those 'out of ratio' 
40 
"Information Systems" graduates do pick up programming jobs as entry positions in 
their career path. I f true, then universities should pay more attention in strengthening 
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